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Determination of enantiomeric purity of ß,ß-dimethylacrylshikonin samples
55
To investigate the influence of the chiral center on the cytotoxicity, different hydrolysates of 1 56 were prepared and analyzed in accordance to the method above (Table S1 ). These investigations also
57
show that the enantiomeric ratio did not change during synthesis. Table S1 : Enantiomeric ratios of samples of 1. Racemic ß,ß-dimethylacrylshikonin was prepared by 59 acylation of racemic shikonin/alkannin mixture with ß,ß-dimethylacrylic acid according to the 60 procedure in the plain text.
58
61
Source of 1
Ratio of enantiomers (after hydrolysis) Isolated from O. paniculata [8] 70% R-isomer and 30% S-isomer synthesized from 100% shikonin 100% R-isomer synthesized from alkannin 49% R-isomer and 51% 
). We did not detect significant differences in the cytotoxicity indicating that the chiral center as well
69
as the synthesis process has no influence on the activity.
71
72 Figure S1 . Cytotoxicity of the isolated 1 compared to 100% synthesized R-isomer of 1 (100% R), 49% R-
73
isomer (49% R) and "mixed" 70% R-isomer (70% R) as determined by the XTT viability assay and after
74
72 h incubation with different concentration of the compounds (WM164 cells, mean ± sem, n = 6).
75
Molecules 
78
After acylation of shikonin, the side chain was proven by NMR: The 1 H NMR signal of H-1' of the 79 side chain was shifted from 4.92 ppm in shikonin to 6.0 -6.1 ppm in the esters 2 to 20, whereas, the 80 signals of the aromatic and the phenolic hydrogen atoms remained almost constant. In the HMBC 81 spectra a cross peak from ester carbonyl carbon to H-1' of the shikonin moiety proves the esterification
82
at the side chain of shikonin.
84
NMR-Spectra: 
230
Cyclopentylideneacetic acid (3a) and 2-cyclopentenyl acetic acid (3b)
231
At 0 °C triethylphosphonoacetate (10.2 mL, 11.5 g, 51.4 mmol) was added to a suspension NaH
232
(60% in mineral oil; 2.05 g, 66.8 mmol) in abs. Et2O (120 mL). After stirring for 5 min, a solution of 233 cyclopentanone (4.43 mL, 4.21 g, 50 mmol) in abs. Et2O (10 mL) was added. After 4 h (stirrer stuck 234 after ca. 1 h) at room temperature, water (100 mL) was added. The organic layer was separated and 235 the aqueous layer was extracted with Et2O (3 x 50 mL). Combined organic layers were dried over
236
anhydrous Na2SO4 and evaporated resulting in 8.1 g raw ester (ethyl cyclopentylideneacetate with ca.
237
20 % ethyl 2-cyclopentenylacetate) which was used for the next reaction without further purification. 
244
The raw product was submitted to CC (silica, cyclohexane / EtOAc = 3 : 1 to 2 : 1) resulting in 66 245 mg 3a (10 %), 3b 100 mg (16 %) and 66 mg of an isomeric mixture (10 %). 
280
Cyclobutylacetic acid (7a)
281
Blank magnesium chips (370 mg, 15.2 mmol) were covered with abs. THF (ca. 0.5 mL). Two drops
282
(bromomethyl)cyclobutane (from 2.09 g, 14.0 mmol) were added. As the reaction started, the rest of 283 the bromide was solved in abs. THF (4 mL) and the solution was added dropwise with stirring. After 284 addition, the mixture was allowed to stand for 18 h at room temperature. The mixture was diluted 285 abs. THF (10 mL), warmed near to reflux und slowly poured on crushed dry ice (100 mL). After
286
warming up to about 0 °C and addition of EtOAc (10 mL), the mixture was washed with 2 M HCl (10 287 mL) and saturated with NaCl. The organic layer was separated and the aqueous layer was extracted
288
with EtOAc (10 mL), the combined organic layers were dried over Na2SO4 and concentrated under 289 reduced pressure resulting in 1.02 g cyclobutylacetic acid (7a) (64 %). 
